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Abstract: Despite the benefits of adopting IT Service Management (ITSM) reference models, such
initiatives do not always produce the expected results. The research literature in this area concludes
that motivation, engagement, skills, experience, performance and willingness to change of the
personnel involved are among the critical factors for an effective ITSM implementation. Gamification
has the capability to improve people’s motivation and engagement and to drive people’s behavior
to meet the objectives set. Besides, gamification is widely used in learning systems for increasing
students’ skills and competences. In the last years, many researchers have added gamification to their
process improvement initiatives to increase the motivation and engagement of process participants
and to address their behavior throughout the process. Thus, we consider that adopting gamification
in ITSM processes can be an interesting area of study. In this paper, we conducted a systematic
mapping study to analyze the actual state of research in the field of ITSM gamification and identify
the key challenges that justify future research. The results of our study highlight the positive impact
of adopting gamification in ITSM processes and that ITSM gamification is a novel an attractive
research area with many action possibilities.
Keywords: IT Service Management; ITSM process implementation; gamification; systematic mapping
1. Introduction
Given that the use of Information Technology (IT) has been significantly enhanced
over the last years, currently, the IT service providers industry is one of the most important
industries. Increasingly more, organizations request more efficient technological services,
and IT service providers need to focus on improving the quality of the services they
provide and the relations with their customers [1,2]. IT Service Management (ITSM) is a
process-oriented approach aimed to define, manage and deliver properly IT services to
achieve business objectives [3] and ensure IT service quality to satisfy the service levels
agreed with the customers [4,5]. With the purpose to offer a road map for adequately
managing IT services, several ITSM-related theoretical process reference models have
been developed [6,7], such as ISO/IEC 20000 [8,9], Capability Maturity Model for Services
(CMMI-SVC) [10] and Information Technology Infrastructure (ITIL) [11]. The adoption
of ITSM reference models enables IT service providers to enhance IT service quality and
customer satisfaction, to decrease the service provision charges and to increase returns
of investments [12,13]. Therefore, implementing an ITSM framework is crucial for IT
organizations to maximize business opportunities and improve their competitive market
position [14]. Given the popularity of ITSM frameworks, a growing number of companies
are implementing ITSM reference models with the purpose of improving their ITSM
processes [15–17]. Besides, to help IT companies evaluate and improve their processes,
various models have been developed [18], such as CMMI-SVC [10], ISO/IEC 15504-8 [19]
and TIPA for ITIL [20], among others.
The idea that the ITSM process improvement has a positive impact on the service
quality has promoted important practice and research in this area [21–23]. There are many
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research papers in the field of ITSM model implementation. Most of them focus mainly on
examining both the benefits of adopting these frameworks in real-world companies [16]
and the critical success factors (CSF) for an adequate implementation [16,24]. IT companies
can develop, maintain and deliver greater quality services, enhancing the efficiency of their
processes and the productivity of their employees [25]. Thus, one of the factors that most
influence the success of ITSM process implementation is the incorporation of adequate
process management practices [24,26]. Iden and Eikebrok [25,27] empirically demonstrated
the strong positive effects that the use of process management practices, such as to establish
process performance objectives and to systematically monitor the process performance
metrics, have on the processes improvement.
On the other hand, improving certain human aspects are also very important for a
successfully ITSM process adoption. For instance, it is necessary that IT managers and
employees change their attitudes and acquire new behaviors aimed to increase their
performances and meet the process objectives [28]. Likewise, other aspects that greatly
influence ITSM adoption are the level of expertise, motivation and commitment of process
participants and the communication and collaboration between them [27]. A Gartner
study [29] also noticed that one of the factors that most affect IT service malfunctions is the
lack of employee skills and competence. Thus, in ITSM adoption initiatives performing a
suitable training of process stakeholders is also fundamental for filling these lacks [30,31].
Given that ITSM is a process-oriented approach and the human nature of many ITSM
processes, gamification turns into a promising trend that can influence positively the
success of ITSM process adoption. Since the second half of 2010, gamification has grown as
a relevant approach that can be applied to modify and influence people’s behaviors [32] and
for enhancing people’s motivations and engagement when performing activities [33,34].
Besides, gamification is considered one of the emergent teaching technologies in education
and training [35]. In the specific context of process improvement, gamification means to
include game elements in processes to motivate and engage process participants, and to
promote in them the desired behavior for improving their performance [36]. Gamification
has experienced an important evolution in the last years [32,34], and the relevance of
gamification has also been noticed in the academic context. In fact, currently, gamification
is a wide research area with numerous published papers in various application domains,
such as marketing [37], e-banking [38], healthy lifestyles [39] and education/learning [40],
among many others. Moreover, gamification applies to process improvements in different
contexts, such as software engineering [41] and information systems [42].
Given the positive effects that gamification can have on process improvement initia-
tives and its capacity for enhancing the motivation and engagement of people, we consider
that adopting gamification in ITSM processes is a research opportunity [43,44]. Since a
review of the previous and relevant literature is fundamental and forms a strong base for
increasing knowledge in an area [45], in this paper, we conducted a systematic mapping
study to examine the current state of research regarding gamification in the field of ITSM
and to locate breaches that justify further research. Although the results of this study show
the positive impact of gamifying ITSM processes, the small number of research papers
found and the limitations that most of them presented indicate that ITSM gamification is
still a novel research field. This, along with the challenges identified, reflect the fact that
researchers have, in ITSM gamification, a broad field to investigate.
The rest of this paper is structured as follows. Section 2 reviews the works related
with ITSM processes gamification. Section 3 explains the research methodology used for
performing the systematic mapping study and includes our research questions, the search
and selection of primary studies and the data analysis. Section 4 reports the results of our
review. Section 5 outlines the threats to validity. Lastly, Section 6 recaps the main outcomes
and the challenges and opportunities identified in this research area.
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2. Related Work
Many research papers have examined the most influential factors on the success
of ITSM processes implementation. For instance, the literature review presented in [30]
noted that process evaluation, change management, training and skills of participants,
communication and collaboration and information technology applications are critical
success factors for an effective ITSM process implementation. In [27], their authors also
highlighted that the expertise, engagement and willingness to change of IT personnel are
also crucial aspects for the results of such a process implementation. These same authors
demonstrated in [25] that a raised IT staff expertise and using quality software have
positive effects on the advancement of ITSM. Ref. [46] also noticed that the social elements
of the company, including people, skills and rewards, are as important as technology
and processes to the success. Ref. [31] pointed to training IT employees for enhancing
their competence and choosing the appropriate support tools as other influential factors.
Other works, such as [47–50], focused on the importance of IT personnel motivation and
commitment and explored the factors that most affected those aspects. Thus, the works
above-mentioned noticed that between the factors most influencing the ITSM success
are the personnel human factors, such as motivation, engagement, skills, experience,
performance and willingness to change. To improve these human factors, it is necessary
that IT employees are motivated, modify their attitude towards change and develop new
skills and competences focused on gaining effectiveness and higher performance [28].
Besides, it is also paramount to enhance the corporate learning processes to increase IT
employees’ skills and competences.
In the last years, the incorporation of game elements in non-game contexts or gami-
fication has gained considerable attention [34,51], and analysts forecast a future constant
expansion of gamification [52]. Game design is increasingly being used to improve people’s
motivation and engagement and to address their behavior towards performance improve-
ment [51,53,54]. Initially, gamification was mostly used in the marketing domain [37,55,56],
but currently, a significant amount of empirical studies indicate that gamification is widely
adopted in other areas, such as education and training [33,57]. Besides, gamification is used
for improving processes that have similar characteristics to ITSM processes, like software
engineering processes [36,58].
2.1. Gamification in Software Engineering Processes
The results of the literature review introduced in [59] revealed that the proposals of
gamification for the improvement of software engineering processes presented an upwards
trend. In this context, gamification can be considered a good strategy for improving the
interest and motivation of developers in the realization of repetitive and nonattractive
tasks [60]. Several papers presented literature reviews conducted in this context. For in-
stance, the systematic mapping carried out by Pedreira et al. [61] concluded that most
of the studies focused on gamifying the software development process and particular
activities of the software requirement engineering ones. The results of this study showed
that other process areas, such as project management, software testing and configuration
management, captured less attention among researchers. Recently, Refs. [41,62] also pub-
lished the results of literature reviews. On the one hand, Ref. [62] introduced a systematic
mapping to explore the actual initiatives and challenges of using gamification in software
engineering. The study outcomes indicated that gamification afforded benefits in pro-
cesses such as requirement specification, development, testing, project management and
support processes. Besides, this study presented evidence of gamification applications
for improving several CMMI 2.0 Practices Areas. The authors concluded that the key
benefit of using gamification in software engineering processes is the improvement of the
software personnel’s engagement and motivation to conduct tasks. On the other hand,
the systematic mapping conducted in [41] aimed to research and report the state of the
gamification use for enhancing software processes and to identify the main challenges to
include gamification into the initiatives of software process improvement. The resulting
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challenges mainly focused on the complexity of gamifying software processes and the need
for more empirical research.
Another group of studies presented gamification-based conceptual frameworks or
models for the improvement of the software engineering processes. For example, Ref. [63]
introduced a case study in which a company used a framework proposed by the authors
to gamify the project management, requirement management and testing processes. The
obtained results showed that the framework helped the company to integrate gamification
in its work environment and, as consequence, to improve the engagement, motivation and
performance of the professionals involved in the processes. Moreover, Ref. [64] proposed
a model for enhancing the knowledge management process in software companies, and
Ref. [65] introduced a gamified proposal for a software risk analysis in agile methodologies.
The results obtained noticed the positive impact that gamification has on knowledge
management and risk management processes. The proposal of Pedreira et al. [66] was very
complete, since they designed an architecture for software engineering gamification and
developed a gamification engine based on their proposal. The case study conducted in
a real software development company showed that the gamification engine allowed the
company to create a gamified workplace.
The following papers aimed to study how the motivation and engagement of soft-
ware practitioners influence software process improvements. The works conducted by
Herranz et al. in references [36,58,67,68] noted that one of the main reasons for failure
in software process improvement initiatives is the lack of motivation of the practitioners
involved. In [67,68], the authors presented a gamification framework that incorporates
gamification in change management initiatives to increase the motivation and commitment
of the software professionals. The framework was validated by quantitative methods, and
the results indicated the positive effects of gamification on the change management process.
In [36], the authors offered a more comprehensive version of the gamification framework
introduced in their previous works [67,68]. They validated the approach through inter-
views with experts in gamification and software process improvement. The interviews
outcomes verified the framework validity, as well as its utility for software process im-
provement and its alignment with standardized gamification methods. The results of the
framework’s implementation that Herranz et al. introduced in [58] highlighted that the
model contributed to improve the performance of the software processes studied. In [69],
the authors introduced a gamification and functional prototyping approach to support
the motivation towards software process improvement and collected the most important
outcomes of a pilot study performed for evaluating the proposal. In reference [63], García
et al. presented a gamification strategy to increase the involvement and motivation of the
staffs in small-sized software enterprises in process improvement initiatives. The gamifica-
tion strategy was evaluated using quantitative and qualitative methods, and the results
show the positive strategy impact on the involvement and motivation of the staffs. Finally,
in [70], a gamification proposal for enhancing Scrum adoption was introduced. The re-
sults suggested that gamification can impact positively on practitioners’ motivations by
changing the atmosphere within the team.
2.2. Gamification in Education and Learning
Improving learning processes to increase IT employees’ skills and performance is a
relevant factor for an adequate ITSM processes implementation [25,30]. The vast amount
of research works conducted on adding game elements in education and learning systems
prove the usefulness of gamification in that field.
The systematic mapping conducted in [59] classified gamification publications in
six main categories, education as the area where the most papers were found. This work
concluded that gamification was one of the rising trends in education and that the large
number of literature reviews published on the gamification of learning revealed the high
interest of the academic community in that field. For instance, the literature review pre-
sented in [71] showed that gamification has been widely used all the educational levels,
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from primary school to higher education. Likewise, the findings of the systematic mapping
introduced in [72,73] suggested that most primary studies used gamification to increase the
engagement of higher education students. The major educational domains of gamification
identified by Dicheva et al. [73] were computer science, information technology, mathemat-
ics, science and engineering. Besides, the review findings showed that gamification has
positive effects on students’ engagement, attendance and participation. In [74], the authors
conducted a systematic literature review of game-based learning systems, frameworks
that integrate game design elements and the implementation of gamification in higher
education. The objective was to identify how gamified learning systems can be used and
categorize their usefulness in higher education.
Some researchers have published empirical studies that prove the benefits of using
gamification in an educational and learning context. For instance, the study conducted
in [57] aimed to investigate the potential of gamification to promote the knowledge reten-
tion. The study results indicated that gamification produces a positive impact on knowledge
retention and increases students’ learning performances. In [75], Çakıroğlu et al. analyzed
the effects of incorporating gamification in an Information and Communication Technology
course. The findings of the study noticed that using game elements provides a positive
impact on the student’s motivation and engagement and indirectly influences the academic
achievements. Moreover, the authors of [76] developed an Academic English game to study
the effects of real competition and virtual competition on student learning. The outcomes of
a real experiment showed that the student performances with the virtual competition were
greatly better compared to real competition. Moreover, the time spent for undertaking the
practical tasks was lower for students with virtual competition, and the learning behavior
of those students improved. The experiment presented in [53] aimed to examine the impact
of digital achievements on learners’ motivations and performances, and the results showed
an improvement of the students’ motivations and performances. Furthermore, the findings
revealed that the digital achievement efficiency was greatly dependent on the gamification
strategy design. The authors proposed using a small amount of digital achievements with
raised complexity.
Finally, Refs. [77,78] presented systematic mappings focused on the application of
gamification in software engineering education. On the one hand, the review presented
in [78] noted that most primary studies focus on promoting engagement and entertainment
to keep students motivated. On the other hand, the aim of [77] was to identify the software
engineering processes in which gamification was most frequently implemented. The review
outcomes indicated that most primary studies applied gamification to provide training
in the software development process. Besides, this review also analyzed several works
describing practitioners’ training experiences in software engineering best practices using
gamification elements.
The papers previously analyzed clearly conclude that gamification is widely used for
process improvements and learning initiatives, since it helps to drive people’s behaviors,
motivate and engage participants and, therefore, increase their performances. To analyze
whether the benefits of gamification have been applied in the ITSM context, to what extent
and with what results, we developed this systematic mapping study. Before undertaking
our work, we examined the most frequently used digital databases to locate existing
literature reviews that could examine this same topic. We conducted automatic searches in
Scopus, Web of Science, Science Direct, IEEE Xplore, SpringerLink and the ACM Digital
Library. The search string used was “(A1 OR A2) AND (B1 OR B2 OR B3) AND (C1 OR
C2 OR C3 OR C4 OR C5 OR C6 OR C7 OR C8)”. Table 1 shows the terms of this search
string. The searches did not return any systematic literature review or systematic mapping
focused on implementing gamification in ITSM processes. Thus, the work presented in this
paper is the first literature review conducted in this area.
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Table 1. Search terms to identify related systematic reviews.
First Term Second Term Third Term
A1. Gamif*
A2. Funware









C7. Systematic Mapping Study
C8. Literature Survey
‘*’ in “Gamif*” means any text after “Gamif”.
3. Research Methodology
With the purpose of analyzing and characterizing the state of research related to the
gamification of ITSM processes and identifying challenges for future research, we carried
out a systematic mapping following the recommendations of Peterson et al. [79]. This
literature review was completed in four months (from September 2020 until December
2020) and covered all the publications in the area of ITSM processes gamification found
so far.
3.1. Research Questions
Table 2 includes the research questions addressed in this study. The purpose is to
analyze the use of gamification in initiatives of ITSM process implementations, describe
the current status of this topic, and identify research opportunities.
Table 2. Research questions (RQ).
ID Research Question
RQ1 What issues of ITSM process implementation have been addressed through gamification?
RQ2 In which scope of ITSM has gamification been implemented?
RQ2.1. Which ITSM frameworks and standards have been used as references in the
gamification proposals?
RQ2.2. Which ITSM processes have been addressed by gamification?
RQ3 How has gamification been implemented in ITSM processes?
RQ3.1. Which methods or frameworks have been used to gamify ITSM processes?
RQ3.2. What game elements have been included in the gamified ITSM processes?
RQ3.3 Which tools or platforms have been used to implement the gamified ITSM
processes?
RQ3.4. Who are the participants in the gamification proposals?
RQ3.5. How long did the gamification experiences last? How much did the gamification
experiences cost?
RQ4 What is the effect of gamifying ITSM processes?
3.2. Search Process
To answer our research questions, we carried out a rigorous search to identify the
primary studies. The search string consisted of the following Boolean expression: “(A1
OR A2) AND (B1 OR B2 OR B3 OR B4 OR B5 OR B6 OR B7)”. Table 3 shows the terms of
this search string. The two main terms of the search string are “Gamif*” (‘*’ means any
text after “Gamif”) and “IT service management”. We also included the most relevant
ITSM frameworks and standards. Most of the papers found in the searches performed with
this search string apply gamification in the context of the IT service incident management.
Thus, to achieve a more extensive coverage, we conducted additional searches with the
search string: “(A1 OR A2) AND (C1 OR C2 OR C3 OR C4 OR C5 OR C6)” (see Table 3).
Both search strings were applied on the Title, Abstract and Keywords.
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Table 3. Search terms to search the primary studies.
First Term
Second Term
First Search Second Search
A1. Gamif*
A2. Funware







C1. IT Service Incident





‘*’ in “Gamif*” means any text after “Gamif”.
The sources selected to identify the primary studies are shown in Table 4 (column “Pri-
mary sources”). To locate other relevant works, we also performed backward snowballing
by tracing the reference list of the primary studies, forward snowballing by tracking the
publications that reference the primary studies and scanning the works of the authors of
the primary studies. For looking for the list of works of the primary studies’ authors, we
used the sources indicated in the column “Other sources”. Table 5 offers an overview of
the search results per database.
Table 4. Publication sources.
Primary Sources Other Sources




SpringerLink SCOPUS authors details
Web of Science
Table 5. Summary of search results.
Database Search Results





Web of Science 14
3.3. Study Selection
The works found during the search process were analyzed to determine their suitabil-
ity for our study. The study selection process consisted of the following two phases:
Phase 1: Analyze the studies found during the search process in the primary sources
and select the primary studies.
Phase 2: Examine the studies found performing backward snowballing and forward
snowballing on the primary studies selected in the previous phase and the papers authored
by the primary studies’ authors. The relevant studies found in this phase are added to the
list of primary studies.
The selection of the primary studies was done through two reviewing stages: (1)
reading the titles and abstracts to decide possible significant works and (2) reading the
conclusions or even the full text to resolve whether or not the study should be included as
a primary study. We selected studies that introduced a theoretical or practical proposal to
gamify ITSM processes and excluded the studies that complied with the exclusion criteria
listed in Table 6.
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Table 6. Inclusion and exclusion criteria.
Inclusion Criteria
Papers published or “in press” in an issue of a journal or the proceedings of a conference or
workshop.
Publications that introduce a theoretical or practical proposal to gamify ITSM processes.
Exclusion Criteria
(1) Duplicates.
(2) Papers that do not explicitly use gamification in the context of ITSM processes.
(3) Papers not written in English.
(4) Publications whose full text is not available.
(5) Abstracts or reviews of conferences.
(6) Reference work entries.
(7) Studies that are shorter versions of other studies.
Table 7 provides an overview of the papers excluded for meeting any of the exclusion
criteria. As a result, 14 papers found in the searches conducted in the primary sources were
included as primary studies.









Figure 1 summarizes the process of the primary studies selection. No relevant publica-
tions were found conducting backward snowballing, forward snowballing and examining
other papers of the primary authors. Appendix A contains the complete list of the primary
studies.
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3.4. Data Extraction and Analysis
A spreadsheet was designed to capture both the general data to identify the primary
studies and the information necessary to answer the research questions addressed in our
study (see Table 8).
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Table 8. Data extraction form.
Data Item Value RQ
ID Identifier of the paper.
Title Name of the paper.
Authors Name of all the paper’s authors.
Year Year of publication.
Publication place Name and quality of the publication place.
Research type Opinion, personal experiences, philosophical, solution proposal,evaluation research and validation research [80].
Issues Issues of ITSM process implementation addressed throughgamification. RQ1
Framework ITSM reference model used in the study. RQ2.1
Process ITSM processes gamified. RQ2.2
Methodology Methodology or process followed to gamify ITSM processes. RQ3.1
Elements Gamification elements included in the gamified ITSM processes. RQ3.2
Tools Tools or technologies used to implement the gamification proposal. RQ3.3
Participants Participated in the gamification experiences. RQ3.4
Duration/Cost Duration and cost of the gamification experiences. RQ3.5
Effect Impact of gamifying ITSM processes. RQ4
Notes Any comment about the study that the authors want to record.
4. Results
4.1. General Results
Table 9 includes the following data of the primary studies: identifier, publication
year, publication and quality of the publication, according to the Journal Citation Reports
(JCR) [81] for journal articles or the CORE ranking [82] for conference papers (the symbol–
was used for publications that were not included in the JCR or CORE ranking). The results
of analyzing the publication qualities showed that only two primary studies were published
in high-quality conferences (CORE A). The rest of the publications were not indexed in
the JCR or CORE rankings. It is noticeable that only 14% of the primary studies were
published in high-quality publications. The rest of the primary studies were all published
in low-quality ones. In our opinion, these data indicate that, despite the applicability
of gamification in the context of ITSM processes, the research in this area is yet at an
early stage.
Table 9. Publication year and publication quality of the primary studies.
ID Year Publication Quality
[P01] 2015 International Conference on Wireless and Telematics. –
[P02] 2016
International Conference on Process Improvement and Capability
Determination in Software, Systems Engineering and Service
Management.
CORE A
[P03] 2014 European Conference on Games-based Learning. –
[P04] 2016 Indonesian Journal of Electrical Engineering and Computer Science. –
[P05] 2015 International Conference on Wireless and Telematics. –
[P06] 2014 International Conference on Computer Supported Education. –
[P07] 2015 International Conference on HCI in Business. –
[P08] 2017
International Conference on Process Improvement and Capability
Determination in Software, Systems Engineering and Service
Management.
CORE A
[P09] 2013 International Conference on Human-Computer Interaction,Applications and Services. –
[P10] 2016 International Conference on Human Interface and the Management ofInformation. –
[P11] 2017 International Conference on Electrical Engineering and ComputerScience. –
[P12] 2018 International Journal on Performance Improvement Quarterly. –
[P13] 2014 International Conference on the Quality of Information andCommunications Technology. –
[P14] 2015 International Conference on Games and Learning Alliance. –
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Figure 2 shows the number of primary studies by publication year. The first study
that applied gamification in ITSM processes dates back to 2013, and this study was the only
one published that year. The amount of published studies increased in 2014, reaching four.
However, this number decreased in 2015 to only two studies, growing up to four in 2016,
the largest number of studies published in a single year. After 2016, the figure shows again
a declining trend. In 2017, two works were published and one single one in 2018. We did
not find any relevant study using gamification in any of the ITSM processes beyond 2018.
Although it is difficult to infer a trend, since the time range of the data is short and there is
fluctuation, it seems that interest in this topic has declined in recent years.
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the authors of [P02] consider d that motivation and engagement of IT ma agers as key
factors for the success of ITSM process implement . They highlighted that gamification
can help to address these issues, becaus IT anagers engage and motivate in situations
where the following conditions are met: (a) the objectives are clearly set, (b) there is a
ense of progr ss, (c) the status is a consequence of meeting the objectives and (d) there are
rewards for achieving th objectiv s.
Appl. Sci. 2021, 11, 3384 11 of 32
Appl. Sci. 2021, 11, x FOR PEER REVIEW 11 of 33 
 
 
Figure 2. Number of primary studies by year. 
Next, we answer the research questions addressed in this study. 
4.2. RQ1. What Issues of ITSM Process Implementation Have Been Addressed through Gamifi-
cation? 
Analyzing the information obtained from the studies, we grouped the issues that 
these works deal with involving gamification into the four categories shown in Table 10. 
We only regarded the main issues referenced explicitly by the authors, without inferring 
any of them. 
Table 10. Issues addressed by gamification in the primary studies. KPI: key performance indica-
tors. 
Issue [P01] [P02] [P03] [P04] [P05] [P06] [P07] [P08] [P09] [P10] [P11] [P12] [P13] [P14] 
Motivation and en-
gagement  
x x x x x x x x x x x x x x 
Process learning   x   x   x   x  x 
Process KPIs    x x x     x    
User behavior  x      x x      
(a) Motivation and Engagement 
As Figure 3 shows, we found that all the studies addressed the lack of motivation 
and engagement as one of the main issues in ITSM process implementation. On the one 
hand, the authors of [P02] considered that motivation and engagement of IT managers as 
key factors for the success of ITSM process implementation. They highlighted that gami-
fication can help to address these issues, because IT managers engage and motivate in 
situations where the following conditions are met: (a) the objectives are clearly set, (b) 
there is a sense of progress, (c) the status is a consequence of meeting the objectives and 
(d) there are rewards for achieving the objectives. 
 
Figure 3. Number of primary studies by the issue they address. KPIs: key performance indicators.
On the other hand, other studies proposed the use of gamification to increase the
motivation and engagement of employees of IT support organizations. These organizations
are generally structured in several levels of support groups whose agents have to perform
frequently monotonous and repetitive tasks. The authors of [P08] pointed out the idea that,
by adopting gamification in service support processes, it is possible to include a factor of
enthusiasm to the daily tasks of the agents and improve their motivations. Besides, agents’
engagement can increase, since their improvements are measurable, and agents’ standings
can enhance as a result of their job quality. Taking into account these ideas, the authors of
[P08] designed a method to identify the most appropriate game elements to engage and
motivate the agents involved in the incident management process. A similar perspective
was presented in [P01] and [P05] by the authors. The research presented in [P01] focused
on designing a gamified framework to improve the service support processes with fully
engaged employees. The proposal in [P05] is a little more concrete, and the authors de-
signed a gamified service desk prototype. In [P04], the framework proposed in [P01] was
integrated with the user’s motivation model described by Marczewski [83]. The result
was an instrument that helps select which game elements to add into a gamified service
desk to improve the agents’ engagement. Likewise, in [P12], the same authors aimed to
demonstrate that their proposal for gamifying a service desk. [P04] helps to improve the
agents’ motivations and engagement. In [P07], Yuan et al. also focused on the critical role
of service desk agents, and they highlighted the importance of increasing their motivation
to enhance the quantity and quality of the incident additional comments recorded in the
knowledge database. They designed a gamification strategy to meet this objective and
implemented such a strategy in the HP Service Manager tool [84]. The experiment results
show the positive impact that the gamification strategy has on the improvement of the
knowledge database contributions. Chunpir [P10] introduced the User Support–Worker’s
Activity Model (USWAM), a model to visualize and manage incidents that incorporates
a point count system connected with a reward system to improve the interactivity of the
employees of cyber infrastructures with the incidents. He also summarized a case study
in the field of climate science cyber infrastructure [85] that shows the utility of the model
to motivate the workers of a climate cyber infrastructure support. As the previous works,
[P13] also highlighted the importance of motivating and involving service desk operators
in their tasks for improving service quality. The authors offered a general vision about how
gamification could positively influence those aspects. Finally, Sampanes [P09] stressed
the usefulness of gamifying the actions of both agents and customers of service desks. In
addition to motivating service desk agents, gamification could encourage service desk
customers to collaborate and help each other to resolve their issues.
(b) Process Learning
The aim of [P03,P06,P09,P12,P14] was to improve the learning of the ITSM processes
through gamification. On the one hand, Sillaots [P03] presented a proposal to gamify a
master course of Research Methods for Educational Technology and IT Management. The
objective of the designed gamification strategy was to make the course more engaging
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and help students achieve flow conditions (balance, clear goals, feedback, autonomy and
immersion) [86]. The authors proposed including in the course a series of gamified learning
activities (e.g., quiz) to trigger intrinsic motivation, and different gamification components
(e.g., scoreboard) to generate extrinsic motivation. In [P14], Sillaots added the avatar game
element in the gamified course presented in [P03]. He concluded that introducing avatars
on the course did not influence on the students’ motivation and satisfaction.
On the other hand, references [P09,P12] proposed adopting gamification in IT service
support processes training. In [P09], Sampanes considered that the first field to adopt
gamification into the internal support processes should be training of support engineers.
He emphasized the idea that including gamification strategies in support processes training
can help to (a) motivate engineers to improve their performance, (b) maintain engineers
engaged during the training and (c) track their progress. While Sampanes did not propose
any specific gamification strategy in [P09], Miller et al. [P12] did present one to increase
the motivation of service desk employees towards their learning process and to provide a
more thorough learning experience.
Finally, Brito et al. [P06] introduced a game-based learning approach for IT service
transition. The authors concluded that using gamification in training sessions for the
service transition team helps workers to acquire the necessary motivation and engagement
for a successfully learning of IT service transition processes. The results of the application
case presented showed that the service transition team learned and operated faster and
more efficiently with the gamified training sessions.
(c) Key Performance Indicators (KPIs) of Process
As Table 10 indicates, four primary studies, references [P04,P05,P06,P11], remarked
on the importance of analyzing the impact that gamifying ITSM processes has on process
KPIs. Surendro and Raflesia [P04,P05,P11] studied the effects that adopting gamification
in IT service desks can have on the KPIs of the incident management process. Though
the authors proposed to evaluate the effects of gamification on several KPIs (response
time, call rate, records of call request, incident handling rate, first call completion rate,
etc.), in the study cases presented in references [P04,P11], they only evaluated the incident
response time. On the other hand, Brito et al. [P06] highlighted that gamifying the learning
of IT service transition processes can have some positive impact not only on employee’s
motivation but also on the process KPIs. Evaluation results indicated that the average
deployment process time decreased in four months.
(d) User Behavior
Another important use of gamification is to drive the behavior of the gamified system
users to meet established objectives. The proposal presented in [P02] focused on adopting
gamification in the experimentation activity of process simulation models to foster in IT
managers the necessary abilities to carry out satisfactorily process model simulations that
allow them to make better decisions for enhancing the processes. On the other hand, in
[P08] the authors highlighted that the adoption of an appropriate gamification strategy
promotes that the incident management process’s agents conduct the necessary actions
to solve the incidents. Likewise, Sampanes [P09] noted the usefulness of gamification to
encourage customers and IT support engineers to generate useful support documentation.
4.3. RQ2. In Which Scope of ITSM Has Gamification Been Implemented?
Next, we discuss the ITSM models used as reference in the gamification proposals as
well as the gamified processes.
4.3.1. RQ2.1. Which ITSM Frameworks and Standards Have Been Used as References in
the Gamification Proposals?
We found that ITIL was the only ITSM framework used as reference in the gamification
proposals presented in the studies, and it was referenced in the 57% of the studies (eight
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papers): [P01,P02,P04,P05,P06,P08,P11,P13]. The remaining 43% did not mention using any
ITSM framework or standard. We think that ITIL is the only framework used as reference
because ITIL is accepted as the facto standard for ITSM and is adopted by organizations
worldwide [27].
4.3.2. RQ2.2. Which ITSM Processes Have Been Addressed by Gamification?
For each study, we collected its application domain and associated it with the most
related ITSM process. Figure 4 shows the number of studies by the gamified ITSM processes
and Table 11 displays the identifiers of the studies that present gamification proposals in
the scope of each process. A description of these studies follows.
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Table 11. Classification of the primary studies regarding the gamified ITSM processes.
ITSM Processes Primary Studies
No specific process [P02] [P03] [P14]
IT service support processes [P01] [P04] [P09]
IT service incident management process [P04] [P05] [P07] [P07] [P10] [P11] [P12] [P13]
IT service capacity management process [P02]
IT service transition processes [P06]
(a) No Specific Process
We can observe that three studies presented gamification proposals in the context of
ITSM without foc sing o any specific process. In their conceptual framework, the authors
of [P02] focus on introducing a general proposal for the improvement of any ITSM process
through simulation modeling and gamification. Similarly, by adding gamification elements
in a course about IT Management, the student’s immersion in their learning process can
be improved [P03, P14]. Therefore, in these works the focus is not on the particular ITS
process the student is learning, but on the overall learning of the different ITSM processes.
(b) IT Service Support and IT Service Incident Management Processes
Most studies that addressed concrete ITSM processes focused on IT service support
processes. In this category, we included papers that introduced generic gamification pro-
posals that were applicable to several IT service support processes and papers that gamify
the IT service desk for improving the IT service incident management process. The first
study developed in the context of IT service support processes [P01] provided a very broad
study about the positive impact that implementing gamification could have on both service
supports’ agents and customers. However, the proposals introduced in [P09] and [P04]
are more concrete. In [P09], Sampanes presented a conceptual framework for adopting
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gamification in IT service support processes. In [P04], Surendro and Raflesia introduced
a method to integrate gamification in ITIL service support processes and developed a
prototype for gamifying IT service desk. Besides, they used this prototype to gamify the
IT service desk in a company in Indonesia for improving the IT service incident manage-
ment process. Additionally, Raflesia et al. showed in [P11] more evidence of the positive
impact that the service desk prototype they presented in [P04] has on the engagement of
service desk agents. The work of Yuan et al. [P07] also focused on using gamification in IT
service desk. In concrete, the authors included gamification and persuasion mechanisms
as incentives into the HP Service Manager product [84], a cloud-based help desk solution
that helps companies manage the IT service incident management process. The main goal
of [P07] was improving the performance of IT service desk agents and motivating them
to deliver constantly good quality services. It aimed to motivate the agents of IT service
desk to generate, share and improve the knowledge articles in the knowledge database.
Conceicao et al. [P13] analyzed the use of gamification in IT service desk to improve the
service incident management process. Likewise, the gamification proposals presented in
[P05,P08,P10] aimed also to improve the IT service incident management process. Brito
et al. [P05] presented a prototype of a web-based service system for gamifying this process.
In [P08], the authors introduced a method for gamifying the IT service incident manage-
ment process of ITIL. The concrete goal of the gamification model introduced in [P10] was
improving the interactivity of the agents of cyber-infrastructures with the incidents and
the management of the tasks allocated to the agents. Lastly, [P12] focused on gamifying the
IT service desk training to increase the motivation of service desk agents and provide a
more thorough experience.
(c) IT Service Capacity Management Process
We have found a single study that introduced a gamification proposal in the context
of IT service capacity management process [P02]. The authors of this work presented a
conceptual framework for improving ITSM processes that use gamification in the experi-
mentation activity of process simulation models. The application case developed in the
context of the IT service capacity management process show that the framework helps
service providers to decide what service capacity strategy implementing for improving the
service response times and ensuring the service level objectives compliance.
(d) IT Service Transition Processes
The only study that dealt with IT service transition was [P06]. The objective of this
work was to present and evaluate a gamification approach for learning IT service transition
processes. The results of the application case carried out provided a preliminary evidence
that mixing business process management and gamification can accelerate the learning
process.
4.4. RQ3. How Has Gamification Been Implemented in ITSM Processes?
To answer this question, we dealt with the following four aspects: (a) the methods or
approaches utilized in the studies to elaborate the gamification proposals (RQ3.1), (b) the
game elements included in the processes (RQ3.2), (c) the tools developed or used to gamify
the processes (RQ3.3) and (d) additional data about the implementation of the gamification
proposals such as the participants involved and the cost and time of implementing the
gamified processes (RQ3.4 and RQ3.5).
4.4.1. RQ3.1. Which Methods or Frameworks Have Been Used to Gamify ITSM Processes?
Given the importance of using a gamification method or framework to design and
implement adequate gamification strategies that allow the objectives fulfillment, next we
analyze those used in the primary studies.
Table 12 presents the studies that have suggested methods or frameworks to gamify
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ITSM processes. The papers that did not follow a concrete method for incorporating
gamification in these processes do not provide information about this question and, thus,
are not included in this table (nine papers). Additionally, Table 12 does not include [P04]
and [P12], because they are evaluation studies of the method presented in [P01] and do not
give additional information regarding RQ3.1.
Table 12. Summary of the data collected about the gamification methods used in the primary studies.
ID Method Description Method Activities
[P01]
Conceptual framework to gamify ITSM support
processes that is a combination of ITIL and a
process gamification methodology designed by
the authors.




Conceptual framework to improve ITSM
processes based on building a process simulation
model and gamifying the simulation model
experimentation. The authors also designed a
methodology for gamifying the activity of
simulation model experimentation. For this, they
used the gamification process designed by
Werbach and Hunter [32] as a guideline and
adapted it to their case.
Determine business objectives,
delineate target behaviors,
describe users, devise activity
cycles, incorporate fun and
deployment appropriate tools.
[P08]
Method for gamifying the IT service incident
management process that the authors designed
adapting the gamification framework proposed
by Werbach and Hunter [32] to this context and
taking into account ITIL recommendations.
Determine business objectives,
delineate target behaviors,
describe users, devise activity
cycles, incorporate fun and
deployment the appropriate tools.
Table 12 shows that only three works proposed a concrete method or framework to
gamify ITSM processes. The details of how these gamification procedures were designed
and applied show that they are sufficiently versatile to be adapted to the goals and processes
of each company.
• [P01]: The authors proposed a method to gamify ITSM support processes that inte-
grates ITIL [11] and a process gamification framework that the authors also designed.
The first activity of the method is a Feasibility study whose purpose is to identify the
benefits of gamifying support processes. Next, the activity of Analysis focuses on
determining the actual state of the support processes and collecting the stakeholder’s
needs. The third activity, Design, aimed to identify and prepare the services, and
to define the game elements that will be integrated in the support processes. The
objective of the fourth one, Testing, is to ensure that the design complies with the
requirements of the gamified process. Then, the activity of Implementation contains
tasks to incorporate the game elements into the process, to perform tests of the gami-
fied process, to configure the IT infrastructure, to make the user guide, and to perform
a training workshop. Finally, the activity Monitoring and Evaluation focuses on ensur-
ing support processes run properly, asking user’s opinion, reviewing the feedback and
conducting the gap analysis. In [P04], Raflesia and Kridanto applied the method they
proposed in [P01] to develop a gamified service desk prototype. Besides, in [P04] and
[P12] they presented application cases of that service desk prototype to illustrate the
positive impact that gamifying the service desk has on the engagements of the service
desk agents, the service quality and the success of ITIL support processes adoption.
• [P02]: The authors introduced a conceptual framework for the enhancement of ITSM
processes based on simulation modeling and gamification. Unlike the method pro-
posed in [P01], the conceptual framework presented in [P02] can be applied in the
context of any ITSM process. The main activities of the conceptual framework are
the next three: (1) to define the organization’s process, (2) to build a process simu-
lation model and (3) to gamify the simulation model experimentation, for which a
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methodology is also proposed [P02]. The authors used both ITIL recommendations
and the gamification procedure proposed by Werbach and Hunter [32] as a guideline
to design their framework. Next, we summarize the main steps of the proposed gami-
fication methodology. The purpose of the first activity, Define business objectives, is to
motivate IT managers for performing model simulations and addressing IT manager
behaviors through model simulations. Then, the activity Determine target behaviors
focuses on identifying the behaviors to promote in IT managers (e.g., carry out model
simulations by varying the process configurations) and defining adequate metrics to
evaluate these behaviors (e.g., amount of model simulations conducted with diverse
process configurations). The aim of the third activity, Design activity cycles, is to
define the actions and simulations that IT managers would have to perform (e.g., per-
form model simulations with an initial process configuration) and to group them into
progression levels (four levels). Next, to make the gamified system more fun (activity
Incorporate fun) the authors proposed to include a game to find a treasure into the
activity of simulation model experimentation. The last activity, Deploy appropriate
tools, is centered on determining the game elements to include in the model simula-
tions and to implement them. [P02] also presented an application case of the proposed
conceptual framework for improving the ITIL capacity management process.
• [P08]: The authors of [P02] presented in [P08] a method for gamifying the IT service
incident management that was designed considering ITIL recommendations and
adapting the gamification framework proposed by Werbach and Hunter [32] to the
particularities of this process. The first activity consists of identifying the incident
management problems to address through gamification. The authors propose to
identify the objectives to meet and the critical factors for the success of the incident
management process (CSFs) (e.g., resolve the incidents as quickly as possible). Like-
wise, KPIs associated to the CSFs will be defined (e.g., average incident resolution
time and amount/percentage of incidents resolved remotely). The following activity
consists of determining the behaviors of the support group agents (e.g., to record new
incidents, to determine the category and percentage of the incident, and to resolve the
incident within response times set). The purpose of the third activity is to characterize
the agents of the support groups (users of the gamified system in this case). The
authors suggest interviewing support group agents, and to observe and measure
their actual behaviors to identify their needs and motivations, and to determine their
behavior in the process. After that, engagement loops will be defined to conduct
the actions of the support group agents through the process. The main objective of
this step is that support group agents manage adequately the incidents to fulfill the
agreed service level agreements. Finally, to make the job of support group agents more
enjoyable, the most adequate game elements will be selected and implemented in an
incident management tool. To illustrate the utility and applicability of the gamification
method proposed, [P08] presented an example of use to gamify the IT service incident
management process in a hypothetical company.
As can be seen, the results of our study show that most studies implemented gami-
fication in the area of ITSM processes by adopting some gamification ideas learned from
literature or experimenting with game elements. Only three studies presented structured
methods to design and implement adequate gamification strategies. This indicates the
absence of a standardized method that details the concrete actions and steps to be carried
out for gamifying ITSM processes.
4.4.2. RQ3.2. What Game Elements Have Been Included in the Gamified ITSM Processes?
Table 13 summarizes the game elements that the authors of the studies included in
their gamification proposals and experiences. We have only considered the game elements
referred explicitly by the authors without deducing any information. We would like to make
it clear that we have included in Table 13 all the game elements cited regardless the level
of detail and quality of the gamification proposal presented. [P11] has not been included
Appl. Sci. 2021, 11, 3384 17 of 32
in Table 13 because it is an evaluation study of the conceptual framework for gamifying
service desks presented in [P04] and does not offer additional information about RQ3.2.
We have followed the hierarchy defined by Werbach and Hunter [32] that include three
types of elements labeled dynamics, mechanics and components. Game dynamics are the
most abstract game elements that are associated to the human requirements and challenges
that motivate people intrinsically (e.g., emotions, progression and relationships). Game
mechanics are the basic actions that motivate and engage people, and drive their behavior
through reward systems (e.g., feedback and competition). Finally, game components are
the particular instantiations of game dynamics and mechanics (e.g., points, badges and
leaderboard).
Table 13. Game elements included in the primary studies.




Progression X X X
Relationships X
Total 0 3 0 0 0 0 1 2 0 0 1 0 0
Game mechanics




Feedback X X X X X X
Challenges X X X X X
Chance X X
Rewards X X X X X




Total 0 5 3 2 1 0 8 4 3 4 3 0 1
Game components
Avatars X
Achievements X X X X
Virtual goods X
Points X X X X X X X X X X X X








Levels X X X X X X X X X
Rankings X X X
Scoreboards X X
Leaderboards X X X X X X X
Progress bars X X X
Total 1 8 4 7 2 3 8 5 4 4 7 1 4
(a) Game Dynamics
As shown in Table 13, only four studies mentioned concrete game dynamics. [P02]
and [P08] are the works that made use of more game dynamics. Those two papers included
Emotions, since the authors want to improve the engagement, motivation, competitiveness,
sense of achievement, and the desire to obtain a good status of the gamified process users.
The two studies above mentioned and [P07] also referenced Progression, because the
adoption of gamification could boost the skills and performance of the users. Moreover,
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the authors of [P02] cited Relationships, because they want to promote the relations and
communication between IT managers. Finally, the game dynamic Narrative was only used
in [P12]. The gamification strategy designed in this paper included challenges kept together
by a space exploration theme. It is noticeable that the studies that adopted Emotions in
their gamification proposals also used Progression. Figure 5 shows the number of studies
by game dynamics.
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the studies used, at most, three game mechanics, except references [P01,P06,P13], which
did not include any of them. Figure 6 summarizes the amount of papers that adopted
each game mechanics. Rewards, Feedback and Challenges are the game mechanics most
frequently referenced in the studie . Some of the papers, [P02,P08,P10], mentioned these
three mechanics but others just some of them. The authors of these works proposed
that the users of the gamified process receive positive rewards and feedback mainly
when they complete their activities and tasks, and meet the objectives set. With respect
Challenges, the level of detail that studies provided about the use of this mechanic is
different in each work, [P14] just named this mechanic but the other papers afforded more
information about the adoption of challenges. For example, [P08] incorporated challenges
into the incident management process for improving the service desk agents’ efficiency by
conducting actions such as recording a new incident, establishing and registering incident’s
category and priority, and resolving the incident within the established times, among others.
Conversely, the challenges considered in [P12] were the activities that service desk agents
have to conduct through a learning system. Besi es rewards, feedback and challenges,
[P07] also incorporated Competition given that service desk agents can see their and other
agent’s levels on a leaderboard. Moreover, the gamification strategy proposed in [P07]
also included Collaboration to promote that agents exchange knowledge for improving
the quantity and quality of the incident tickets recorded in the knowledge database. On
the other hand, the authors of [P02,P08] also incorporated in their gamification proposals
Chance nd Win States. On t one hand, th gamification strategy that the authors
designed in [P02] comprised these elements because IT managers will get unexpected
rewards during experimentation with process simulation models and will achieve win
states when they meet the simulation objectives set. These mechanics are also employed
in the gamification strategies proposed in [P08]. In this work, service desk agents would
obtain unexpected rewards when their performance improves, and they would meet win
states either when their performance enhanced greatly, or stood out from other agents’.
The rest of game mechanics outlined in Table 13, Socialization, Recognition, Reinforcement,
Sharing and Status, were used only in one or two studies and there is little information in
the papers about how these mechanics were included in the processes.
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(c) Game Components
In terms of game components Table 13 shows that references [P02,P04,P07,P12] are the
studies that incorporated more game components in their gamification proposals (around
seven or eight game components each). Then, references [P03,P08,P09,P10,P14] mentioned
four or five game components each. The rest of the studies did not adopt more than three
gam components. Figure 7 summarizes the amount of papers that made use f ach
ga e component. Points were the most cited co ponent. Around 92% of primary studies
(13 papers) mentioned using them in their strategies. The users of the gamified systems
obtain points when they perform any of their activities or tasks. For example, in reference
[P08], support groups agents received points when they performed incident management
activities such as to record a new incident, to resolve the incident within the agreed times, to
escalate the incidents to the next support level or to close incident recor , among others.
Badges, Levels and Leaderboards were the second most-frequently used game components.
Between 46% and 54% of the studies (six/seven papers) implemented one or several of these
game components in their gamification proposals. The authors of these papers proposed
that users obtain Badges when they meet certain objectives. For example, in reference
[P08], the agents of support groups got badges when the p rc tage of inc dents that
they resolved correctly improved by a target value and the percentage of incidents solved
within the established times was equal or greater than an objective value. On the other
hand, the use of Levels will enable to drive the behavior of the users through the gamified
system, taking into account their progress. In reference [P02], for example, the purpose
of the different levels was to learn conducting process model simulations, to perform
process mod l simulations with an initial process configuration and to conduct simul tions
by varying the initial process configuration. Lastly, the adoption of Leaderboards in a
gamified system would allow users to compare their progress and performance with those
of other users. The rest of the game components outlined in Table 13 were mentioned in
very few studies.
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During the analysis of the studies to answer this RQ, we collected the game ele-
ments used to gamify ITSM processes. We noticed that not all the studies indicated
clearly the approach followed to select the gamification elements and argued broadly the
foundation behind using them. Likewise, many papers lack details about the manner in
which the game elements were provided and how they were implemented. The articles
that discussed more clearly the implem ntation of game elem nts in ITSM proce ses are
[P02,P04,P07,P08,P12]. The other studies only mentioned the game elements or explained
their use in very little detail.
4.4.3. RQ3.3 What Tools or Platforms Have been Used to Implement the Gamified ITSM
Processes?
The analysis of studies shows that only three studies afforded som data regarding
the technical implementation of the gamification strategies. In concrete, reference [P06]
presented a gamified IT service transition learning system developed implementing game
elements in an existing Business Process Management (BPM) tool (the authors did not
indicate the specific gamified BPMN tool). The authors developed three new screens in
a Python/Django system to r gister a new player, to define the badges a d points rules,
and to present the leaderboard. I ref rence [P07], the authors implemented some game
elements and a persuasion mechanism as incentive in the HP Service Manager tool [84].
Finally, reference [P10] introduced a gamified system for supporting Earth System Gris
Federation [87] that actually is under development. The system included a user support
worker’s activity tool to visualize and manage the incoming user incidents that incorporates
a point count system to encourages support groups’ agents to resolve the incidents.
4.4.4. RQ3.4. Who are the Participants in the Gamification Proposals?
Figure 8 summarizes the participants in the gamification strategies presented in the
studies. As we previously saw in RQ2.2, most studies focused on gamifying an IT service
support process. Thus, the users of the gamified systems are mainly the employees of IT
companies that work in this process. In some studies, references [P01,P04,P05,P07,P08,P11,
P12,P13], the end users of the gamified systems are the agents of the service desk. In others,
references [P09,P10], the users are the agents of all the support groups: service desk, first
support level and second support level. Additionally, the authors of [P09] also noticed
the importance of using gamification strategies to motivate and encourage customers to
generate documentation useful for the support groups’ agents.
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On the other hand, the users of the gamified systems proposed in the remaining
studies are IT managers [P02], service transition team [P06] or the students of a course of
research methods for educational technology and IT management [P03,P04].
4.4.5. RQ3.5. How Long Did the Gamification Experiences Last? How Much Did the
Gamification Experiences Cost?
Table 14 shows the duration of the gamification experiences presented in the studies.
The works that introduced theoretical gamification proposals and those that did not provide
any information regarding the experience duration are not included in this table.
Table 14. Cost and duration of gamification experiences.
ID Experience Duration




As Table 14 shows, references [P03,P04,P11,P12,P14] were the only studies that re-
ported the duration of the gamification experiences. The gamified course about Research
Methods of IT Management presented in references [P03,P14] took place during the autumn
semester 2013 (15 weeks). In references [P12], th IT service desk agents made the test
to validate the Space-Camp training module during the spring semester 2016 (15 weeks).
On the other hand, the evaluation of the gamified service desk conducted in [P04] lasted
approximately one week, and the test of the gamified service desk presented in reference
[P11] around half week.
The only study that provided any information regarding the cost and time of incorpo-
rating gamification in an existing tool was references [P06]. The authors revealed that the
total cost of incorporating game elements in a BPM tool for implem nting a gamified IT
service transition learning approach amounted to only 12 programmer hours. Regarding
the time of implementing the game elements in the BPM tool, the authors indicated that
seven months were needed to evolve the first version of the gamified software until the
final version (first software version: 25th October 2012 and final software version: 17th
May 2013).
The data that the studies offer regarding the gamification experiences indicate that
experiences were only performed once, and their duration was quite shor . Thus, the
results obtained are not statistically significant and cannot be generalized. Therefore, their
hypotheses cannot be considered proven. On the other hand, in order to evaluate the return
of investment, it is necessary to estimate the cost of adopting gamification strategies and
the benefits that IT companies would obtain gamifying ITSM processes. Only one of the
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studies analyzed [P06] indicated the development cost of the gamification tool utilized,
though it seems too low for the development time reported by the authors. Likewise, the
papers that presented gamification experiences do not provide any data about the cost
of carrying out such experiences. Besides, none of the studies offered data regarding the
economic benefits of adopting gamification in ITSM processes. Thus, in our opinion it
is crucial to perform more empirical studies in the area, and collect more credible and
generalized evidence for the ITSM community about the cost and the time needed to carry
out gamification experiences.
4.5. RQ4. What Is the Effect of Gamifying ITSM Processes?
RQ4 aimed to look into the evidence reported in our primary studies about the impact
of using gamification in the ITSM processes implementation. The information reported in
the primary studies regarding the impact that gamification had on the experiences they
describe is very variable. Several studies include highly theoretical gamification proposals
and do not offer information about the impact their proposal has. Other studies do present
evaluations of gamification experiences and report on this impact offering information that
can be useful for ITSM practitioners. Table 15 outlines a summary of the reported effects of
adopting gamification in ITSM processes. In this table, we classify each study according to
the type of research conducted, the evaluation method followed to assess the results of the
experience and the impact of gamification reported, if any.
Table 15. Summary of the gamification impact reported in the primary studies.
ID Research Type EvaluationMethod Reported Gamification Impact
[P01] Philosophical • None • No impact reported.
[P02] Philosophical • None • No impact reported.
[P03] Evaluation • Survey
• Increased the engagement and
motivation of students in learning
activities.
• Aspects such as balance,
concentration, clear goals, feedback,
autonomy and immersion were
successfully achieved.
[P04] Evaluation
• No method reported
• KPI evaluations
• Improved the engagement and
motivation of service desk analysts,
and the values of User Engagement
Scale (UES) attributes.
• Improved KPIs (incident response
times) of incident management
process.




• The gamified IT service transition
learning system helped the team to
speed up and materialize their
knowledge.
• Improved some KPIs of the IT
service transition processes.
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Table 15. Cont.
ID Research Type EvaluationMethod Reported Gamification Impact
[P07] Evaluation • Interview
• The motivation of the users of the
HP Service Manager product
improved.
• Enhanced the quality of the incident
tickets that agents recorded in the
knowledge database.
[P08] Philosophical • None • No impact reported.
[P09] Opinion • None • No impact reported.




• Improved the engagement and
motivation of service desk agents.
• Improved the KPIs (incident
response time) of incident
management process.
[P12] Evaluation • Survey
• The gamified system for service
desk agents training is useful,
enjoyable and engaging.
• The gamified system had a positive
impact on some items of customer
satisfaction (response time, problem
solving and professional staff).
[P13] Evaluation • Survey
• Gamification had a positive impact
on service desk, but the survey
results also pointed out the need to
further improvement the motivation
and engagement of service desk’s
agents.
[P14] Evaluation • Survey
• The implementation of avatars in
the gamified course had no impact
on the motivation and engagement
of the students.
The following is a more detailed description of the impact reported in the papers that
reported the impact that the use of gamification had on the ITSM processes.
• [P03]: At the end of the gamified course of Research Methods for Educational Technol-
ogy and IT Management, Sillaots collected the feedback from the students through
an online survey whose questions are expressed in a Likert Scale (values from 1 to 4).
The survey results showed that gamifying the course influenced positively in stu-
dents’ engagement and motivation. The students indicated that it is easy concentrate
on learning activities (average value: 3.49) and the learning activities are engaging
(average value: 2.9). In reference [P14], Sillaots included avatars in the gamification
strategy that he presented in [P03] to gamify the course. The results showed that using
avatars did not have impact on the students’ behavior during the learning activities
and the students did not experiment a more thorough immersion.
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In reference [P14], Sillaots included avatars in the gamification strategy that he pre-
sented in [P03] to gamify the course. The results showed that using avatars did not have
impact on the students’ behavior during the learning activities and the students did not
experiment a more thorough immersion.
• [P04]: Surendro and Raflesia evaluated their proposal for gamifying the incident man-
agement process through a study case. They used the User Engagement Scale (UES)
introduced by Heather O’Brien [88] to evaluate the motivation and the engagement of
the service desk analysts. The obtained results indicated that the UES attributes im-
proved as follows: focused attention (48%), aesthetic (68%), novelty (117%), perceived
usability (39%), endurability (38%) and involvement (48%). Likewise, the incident
response time decreased in the gamified service desk between five and eight minutes.
In [P11], Raflesia and Surendro evaluated their proposal for gamifying the service
desk in another case study and they obtained similar results.
• [P06]: Brito et al. implemented their proposal for gamifying an IT service transition
learning system in the case of a small team provided to migrate a mobile OS-based
sales automation system in Brazil. The authors conducted a qualitative evaluation
of the gamified system implementation by structured and open interviews implying
all team members and corporate stakeholders. Besides, the authors also performed
a quantitative analysis to evaluate the impact of the gamified approach on the de-
ployment times. The results of this analysis indicated a significant reduction of the
deployment time (approximately between two and eight months). On the other hand,
though the authors concluded that the team was able to learn and operate faster and
more effectively with the gamified system, they did not offer information about how
they evaluated these aspects.
• [P07]: The results of the interviews conducted to the users of the gamified HP Service
Manager product showed that most users were willing to record detailed information
in incident tickets to help their peers. Besides, users were encouraged to contribute
knowledge and to comment the incident articles when the data they registered was
useful for other users. The interviewees noticed that the incorporation of gamification
and the incentive system in the actual HP Service Manager product had a positive
impact and the agents’ motivation to perform their tasks greatly improved. In this
paper, there is little evidence that gamification has positive effects because the authors
have measured the impact considering only the qualitative data extracted from the
interviews. Besides, they did not present in the paper the interviews data.
• [P12]: Qualitative feedback about the participants’ experience in the gamified system
for service desk training were collected through an anonymous online survey. The
results indicated that the proposed training program was well-received by service
desk agents. Most of participants (96%) considered the training system funny and
engaging. On the other hand, though the authors noticed that the gamified system
has positive impact on the incident response time, they did not demonstrate that the
incident response time decreases with the adoption of gamification.
• [P13]: Conceicao and Silva applied their gamification model for gamifying the service
desk on a public IT service organization. They conducted an opinion survey to analyze
the impact of gamification on the motivation and engagement of the service desk
operators. With respect the motivation, the percentage of operators that responded
each question value was “None” (0%), “Little” (22%), “Moderate” (22%) and “Quite”
(56%). Concerning the engagement, the survey responses were “None” (0%), “Little”
(22%), “Moderate” (22%) and “Quite” (56%).
The results of the gamification experiences reported in the primary studies can be
useful for detecting the benefits and limitations of the gamification experiments carried
out in ITSM, and reveal the positive impact that gamification can have in this field. This
information can be useful for ITSM practitioners who plan to gamify their processes to
anticipate the different effects of gamification and to highlight the lessons learned from
previous experiences. However, given the very small number of published works that
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report on the empirical evaluation or validation of gamification experiences in the area
of ITSM, the study of the impact of gamification included above cannot offer precise
and conclusive findings. Besides, the scarce findings are hard to generalize given the
small number of experiments conducted in a real organization setting. Consequently, no
quantifiable impact on ITSM processes could be reported, impeding the assessment of
the effect of gamification beyond the particular claims expressed by the authors in their
papers. Furthermore, although the primary studies claim that gamifying ITSM processes
had positive effects, in most of them the reported impact is only based on qualitative data
obtained from interviews and surveys. Though qualitative data are useful to provide
relevant information about the gamified experience, they are susceptible to subjectivity
and should be combined with quantitative metrics to obtain more reliable data about
the impact of gamification on the ITSM processes. Thus, it is necessary to conduct more
empirical studies in this field and measure the impact of gamifying ITSM processes in a
more comprehensive way using both qualitative data and quantitative metrics to obtain
more reliable results.
5. Threats to Validity
The main threats to validity that should be considered in this review are the paper
selection ways, imprecision in data extraction, and the incorrect classification. In order to
overcome the impact of these constraints we used the guidelines of Petersen et al. [79] to
define the review protocol.
We have made as much as possible to collect all the significant papers about this topic.
Regarding the paper selection ways, we looked in six of the most relevant digital databases,
covering journals, conferences and workshops. Besides, we performed backward and
forward snowballing on the scientific primary studies, and examined the works of the
authors of these studies. The process to select the papers to be included as primary studies
in this review was a strict process in which the three authors participated. Though it is
possible that some papers have been missed, we think that the search has been sufficiently
rigorous and effective to ensure the completeness of our study.
The data extraction and paper classification were difficult mainly due to two factors.
On the one hand, the lack of homogeneity of the terminology used for gamification design
elements and a common classification scheme for such elements. On the other hand, the
gamification proposals introduced in many of the primary studies were described with
very little detail or the data to extract was not explicit in the papers, and we had to infer
them. This may have resulted in some imprecisions in the data extraction and erroneous
classifications. Despite this, the extraction and classification processes were rigorous as
explained in Section 3. Besides, we consider that the participation in these processes of
researchers with wide experience in gamification in ITSM scope and other areas reduced
the risk of mistakes.
6. Conclusions and Future Works
The main objective of the systematic mapping presented in this paper is to analyze the
current state of research in the scope of the ITSM processes gamification, and determine
the main limitations and challenges in this research area.
The review results presented herein reveal that very little research has been carried
out in this field until now. The research interest in gamifying the ITSM processes has been
fluctuating since 2013 until 2018, and most of papers have been published in low quality
publications (only 14% in high quality conferences, CORE A). Thus, it is clear that the
adoption of gamification in the context of ITSM is in its early stages, and this entails a
research opportunity for conducting rigorous comprehensive studies in this field.
The research papers we have analyzed highlight that implementing gamification in
the ITSM processes can be useful mainly for the following aims:
• Motivating and engaging practitioners involved in the ITSM processes so that they
can conduct their tasks more effectively.
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• Driving the behavior of the process’s participants along the process and improving
their performance.
• Increasing the commitment of practitioners in learning processes for enhancing their
skills and competence.
• Improving the values of the process KPIs.
Regarding the ITSM processes in which gamification has been explored, it is noticeable
that the IT service support processes are the processes most frequently gamified, especially
the IT service incident management process. Most likely because that is the first process
that IT organizations usually implement. Besides, the monotonous and repetitive nature
of most of the tasks that support groups agents need to conduct makes of gamification an
effective approach to address the agent’s motivation in their daily tasks, and improving
their performance. The lack of papers that implement gamification in the context of other
ITSM processes opens an interesting opportunity for research and exploration.
Concerning the game elements included in the gamification proposals, we found
that the game dynamics included were progression, emotions, relationship and narrative,
though very few primary studies incorporated some of these dynamics. The mechanics
most frequently incorporated were feedback, challenges, rewards and competition. The
game components most commonly used were points, levels and leaderboard. Regarding
the number of game components included in the gamification strategies, most primary
studies named the ones they used, but did not explain clearly how they used them in
their experiences. Those studies did not discuss the rationale behind the selection of such
game components, neither did they address which of them were targeted to achieve which
particular goal in the gamification experience. Besides, the authors ignored other relevant
gamification design principles to meet the main aims of the gamification experience. Thus,
the gamification schemas proposed in the papers analyzed are frequently too simple. There-
fore, it is difficult to conclude which game components to select to promote the motivation
and engagement in participants to achieve the objectives set. On the other hand, in most of
the primary studies, the authors did not conduct a user profile analysis to determine the
most adequate game elements to include in the gamification strategies depending on the
characteristics of the distinct user types. Since not all people are motivated in the same way,
it is important to analyze the different user types involved in the gamification experience,
to identify the factors that motivate each user type and to design the most appropriate
gamification strategy for each user type.
Other important conclusion of our review is that most of the primary studies adopted
gamification simply applying some gamification ideas gained from literature or experi-
encing with game elements, and lack details about the concrete actions and steps taken
to adopt gamification in the context of ITSM. Since the authors of these studies did not
use any concrete gamification methodology, the gamification experiences conducted are
immature and difficult to repeat in other contexts.
Finally, if we focus on the gamification experiments conducted in the primary studies,
it is noticeable that few studies analyzed the effect of gamification through experiments in
real IT organizations. Their results cannot be described as highly significant due to the small
number of participants and the short duration of the experiences reported. The absence
of empirical research methods to assess the effects of gamification in those experiences
means that the results obtained so far do not allow any type of generalization since they
are not statistically significant. The experiences described are also very particular to the
organization that carries them out, making it hard to reproduce them in other organization
or contexts. In addition, we could not find enough information about the cost and benefits
of conducting the gamification experiences, so we cannot offer any conclusions regarding
the return of the investment of using gamification in the ITSM processes. On the other hand,
in most of the studies the positive, negative or no impact of gamification was measured
considering only qualitative data using methods such as surveys or interviews. Therefore,
there is very little evidence to justify the gamification impact beyond the statements made
by the authors of the primary studies. Thus, to obtain more reliable data and measure
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the impact of gamification in a scientific manner, it is necessary to design and conduct
quantitative research to collect metrics, allow repeatability, and perform formal statistical
analysis of the data collected. This is an important challenge that can be addressed by:
• Gathering more data to generate more reliable results and conclusions about the
gamification of the ITSM processes.
• Getting empirical evidence about the positive and negative effects of gamifying ITSM
processes.
• Determining the particular effects of gamification on the different roles and user types
involved in the ITSM processes.
• Identifying what ITSM process activities and practices are more adequate for gamifi-
cation.
• Concluding which particular game elements incorporate in the gamification strategies
to promote motivation and engagement of the process participants.
The development of the former activities opens new interesting research lines for
researchers and practitioners interested in this topic. Figure 9 summarizes the state and
limitations of the actual research in the field of ITSM gamification, and the main challenges
identify that justify future research.
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Appendix A. List of Primary Studies
Table A1 contains the identifier and the reference of the primary studies of our sys-
tematic mapping study.
Table A1. Primary studies.
ID Reference
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Raflesia, Sarifah Putri, and Kridanto Surendro. 2016. “A Conceptual Framework for
Implementing Gamified-Service to Improve User Engagement by Using ITIL.” in
Proceeding of 2015 1st International Conference on Wireless and Telematics, ICWT 2015.
Institute of Electrical and Electronics Engineers Inc.
[P02]
Orta, Elena, and Mercedes Ruiz. 2016. “A Simulation and Gamification Approach for It
Service Management Improvement.” pp. 84–97 in Communications in Computer and
Information Science. Vol. 609. Springer Verlag.
[P03]
Sillaots, Martin. 2014. “Achieving Flow through Gamification: A Study on
Re-Designing Research Methods Courses.” Pp. 538–45 in Proceedings of the European
Conference on Games-based Learning. Vol. 2.
[P04]
Surendro, Kridanto, and Sarifah Putri Raflesia. 2016. “Designing Game-Based Service
Desk towards User Engagement Improvement.” Indonesian Journal of Electrical
Engineering and Computer Science 1(2):381–89. doi: 10.11591/ijeecs.v1.i2.pp381-389.
[P05]
Raflesia, Sarifah Putri, and Kridanto Surendro. 2016. “Designing Gamified-Service
towards User Engagement and Service Quality Improvement.” in Proceeding of the 2015
9th International Conference on Telecommunication Systems Services and Applications, TSSA
2015. Institute of Electrical and Electronics Engineers Inc.
[P06]
Brito, Thiago Paiva, Josias Paes, and J. Antão B. Moura. 2014. “Game-Based Learning in
IT Service Transition: The Case of a Mobile Sales Service by a Small Team in Brazil.” Pp.
110–16 in CSEDU 2014—Proceedings of the 6th International Conference on Computer
Supported Education. Vol. 2.
[P07]
Yuan, Yue, Ke Ke Qi, and Aaron Marcus. 2015. “Gamification and Persuasion of HP IT
Service Management to Improve Performance and Engagement.” Pp. 550–62 in Lecture
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics). Vol. 9191. Springer Verlag.
[P08]
Orta, Elena, Mercedes Ruiz, Alejandro Calderón, and Nuria Hurtado. 2017.
“Gamification for Improving IT Service Incident Management.” pp. 371–83 in
Communications in Computer and Information Science. Vol. 770. Springer Verlag.
[P09]
Sampanes, Anthony Chad. 2013. “Gamifying Support.” Pp. 284–91 in Lecture Notes in
Computer Science (including subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics). Vol. 8005 LNCS. Springer, Berlin, Heidelberg.
[P10]
Chunpir, Hashim Iqbal. 2016. “Prioritizing Tasks Using User-Support-Worker’s Activity
Model (USWAM).” Pp. 379–90 in Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics).
Vol. 9735. Springer Verlag.




Raflesia, Sarifah Putri, Kridanto Surendro, and Rossi Passarella. 2017. “The User
Engagement Impact along Information Technology of Infrastructure Library (ITIL)
Adoption.” Pp. 184–87 in ICECOS 2017—Proceeding of 2017 International Conference on
Electrical Engineering and Computer Science: Sustaining the Cultural Heritage Toward the
Smart Environment for Better Future.
[P12]
Miller, Carrie Lewis, J. C. Grooms, and Hunter King. 2018. “To Infinity and
Beyond—Gamifying IT Service-Desk Training: A Case Study.” Performance Improvement
Quarterly 31(3):249–68. doi: 10.1002/piq.21263.
[P13]
Conceicao, Fabio, Alan Silva, Ananias Filho, and Reinaldo Cabral. 2014. “Toward a
Gamification Model to Improve IT Service Management Quality on Service Desk.” Pp.
255–60 in Proceedings—2014 9th International Conference on the Quality of Information and
Communications Technology, QUATIC 2014. Institute of Electrical and Electronics
Engineers Inc.
[P14]
Sillaots, Martin. 2015. “Using Avatars for Course Management and Immersion.” Pp.
163–73 in Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics). Vol. 9221. Springer Verlag.
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